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l. UMMARY

InAugust of 1986, the Nationd Indtitutefor Oooupetiond Sefety and Heelth (NIOSH) recaived areuest to
evauetean outlreek of demdiisat anudear power plant condrudion ste Warkersbdieved thedemdiitistobea
conssquanceof hending fireretardant lumber and plywood,

NIOSH dfficarsvigted the plant on Sgptember 17 and Novamber 18, 1986, and examined workars: They
typicaly hed an eczemetousrash onthewrigsand ams. Somewarkershed prunitic, mecular-pepular lesos
Other partsdf thebody afected induded the houldarsand flank. Workersreported thet therash begen a work
and legted from daystowesks Mog workersreparted they werenat bathered in previousyears: Anandlyssof
thenurssslog indicated thet risk for askin condiion in 1986 wes more then 25096 thet of 1985. Among the
vaioustradesmen a theste, therisk of askin condion wasgrestest for carpenters who hed dmogt 10 timesthe
regported rate of skinconditionsin 1986 thenin 1985. Theouttresk of demndtitisfallowed asessond pettemn,
increesing with hat weether and fdling off with theretum of cdd weether.

A medicad survey o dl capenterswas conducted on Novamber 18, 1986. Reauitsindicated thet capentars
workingingdetheponve plantswerea highet risk of damdtitis Capentarswhoworked patt of thetimeingdethe
powve pantswerea modaraerisk. Thosewhowarked only outsdethe power plat werea lovest risk. No
ather fadtars gpeared to influence the didribution of resh anong the capantars

Toddaminewhneher thesource df therash wasfram an arbame contaminent, generd areaevironmantd ar
samplesweare cdllectad on November 18, 1986, in the carpenter shop. Alirbome phogphete, mdaming,
doyandamide and fameldenyde (subostanoestypicaly used by firereiardant lumber manufadures) werenat
detecterl. Totd particulate concantrationsranged from 0.1 to 0.6 milligramsioubic meter (mginy). Andlysisof
samplesof firereadant plywood and lumber showed thet both contained phogphete, gppraximetdy 3% and 5%,
repedively. Thearsanic contant of bath metaridsweslessthen thelimit of quentitetion. Theplywood sarplehed
anavaragevaued 59 pom (partspar million) fomadenyde Extradtsfromfirerdardant ssmpleswearetedied for
damd taxiaty besed onaythamaand edema. Therewasno goperart initant patentid for theextradions of the
fireretardant wood. Thetesting of thewood extract doesnat ddfinitively exdudethefirerdardant wood esacause
o thegaidamic becausedf possblevaiaionineach betch of wood. Alsp, teding theextract mey nat havebemna
affidently sdtivetedrioue

Based ontheseresLits theinvestigators conduded thet the affected workers modt likdly hed acontact daetitis asa
resuit of contact with enimitant et work. Capenterswarking on scffdiding crenvswereat grestest risk, and those
working with bath fireretardant and nonHrested lumber were a modearaterisk, compered to capantersworking
exdusvey with norHrested lumbe. Thepredsecaused thecontadt damretitiswes nat identified. Although
famadenydewasfoundinabulk sampledf thetrested wood, toxiaty testing of thewood did nat indicate apatentid
damicd/physicd causedf thedammditis Recommenddtionsto reduce contact with thewoodlumber and to
monitar thecoourence of demdiisareinduded in Sedtion VI of thisrepart.
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[I. INTRODUCTION

In Augugt 1986, the Nationdl Indtituite for Oooupetiondl Sefety and Heelth (NIOSH) renaved acorfidential repuest
toevauatean outtresk of damatitisat the South Texes Prgject nudear power plant condrudion Stein Wadsvarth,
Texas Wakeshdievad therash to beaconsaguence of hending firereiardant lumber and plywood. A repart of
theintaim findingsfrom the 1986 vistswasdidribuisd in May 1987.

1. BACKGROUND

The South Texss Prgedt (STP) nudear powver plart islocated inthe coedtd plansof Texasonal2200-acreste
between Bay City and Pdados west of the Cdorado River in MatagordaCounty. Patt of theaoreegeisbaing
retaned ssandurd lomand hehitat for wildife Some500 aoresaredevated to the plant and 7,000 aresto an
aboveground, menHmedecoding resavarr. At anetime thiswesthesnglelargest condrudion steinthe United
Sates During our investigation, marethan 5800 tradesmen weareamployed by the primery contradior.

STPoonggsof two 1,250,000kilowatt generaing units Unit 1 wesmorethen 92 percart completeasof Uy
1986 and was schedlled to begin oparating inlate 1987. Unit 2wasmorethet 62 percant completeand wes
expeded togo ainein 1989. STPisjaintly owned by Houdion Lighting & Power Campany, Gity Puldic Savice
o Sen Antonio, Cantrd Pover and Light Company, and the Gity of Audting Bedhid Energy Corparaionisthe
adhited/engne of the STP. Thebullder isEBASCO Cordrudion Inc.,, and overdl conird of thecondrudionis

theregoonshlity of Houston Lighting and Fover Campery.

Capentaswark ingmdl aensand areassgned towark on conareteforms on sceffdding inthe powver plants o
ontemporay fadliies Thoseassgned totamparay fadlitiesfill inwhare necessary or areinvalveed in congirudion of
tamporary buildngsoutsdethe power plant. Frereiardant lumber and plywwood are usad for congruding
safdding and temporaty fruduresingdebath pover plants: Thetrested lumber ismareexpangve then untrested
lumber andisnat ussd autddethe powver planisor for conoreiefarms: Asaresult, capentarsassigned to scfdding
aensingdethe plantswark exdusvey with fireretardant metaid, whilethose meking conorgefomswark with
untrested lumber. Capantersassgned totemporary fadllities are exposad to tregted lumber when they work insde
the power pantsar, sssavyers mugt aut bath typesdf lumber. Thar expoauretothismdaid islessthenthet of the
gafdding censhut greder then thet of theworkersbullding conaretefamms

Thefirerdardant lumber istredted by itssupplier usng apropridary process: Theliteratureindicatesthat this
processtypicaly invavesthe combaingtion of anitrogen source (1.e, ureg, mdaming, guaniding, or dicyandiamide)
with formeldehydeto praduceamethyldaed amine: Thereauting dhamicd produdt isthenresdtied with a
phogohorus compound such asphogoharic add? Thepdlier of thefireretardant lumber dated thet thechamicas
ussd inthe menufaciunng process are convarted to aphogphete compound.

All medicd careisprovided by amedicd fadlity towhich dl workeshaveaooess: A reoord of erployeevisitsto
themedicd fadility iskept by thenurss itindudesthe employee bedge number and trade, the netre of thepradem,
thedate o thevist, thepart of thelbody affected, and the unit and building wheretheemployeeworked.
EVALUATION DESGN
A.  BEvirometd
Toinvedigetethe posshility of an arbome contaminent asthe source of the symptoms expaienced anong
the capantars emironmental monitaring was conoucted at Sationery postionswithin the capenter shop.
Buk ssmdesdf thewood wereardlyzed for vaious contaminents

Tensarpesfor toid particulateweare cdleted on prewe ghed PV filtarsusing abettary-povered
vaouum pump a anar flow raed 20 litarspa minute(pm). Thetatd weght of eech sarpleweas



ogermined by weighing thesadle dlusthefilter on an dedroodance and subdrading thepreviady
deemined tarewdght of thefilter. Thetareand grosswaghingswearedoreinduplicate

Rvear smpesweareadledad inimpinger sarplersat ardedof oreliter pa minuteand andlyzed for
forme dehyde by the chromatrgpic adid method (NIOSH 3500, Thesamdeswareadlledted indidilled
wate indeed of sodium biguifitedueto alebaratary aror in prepaing the sampling medium

Rvear ssmplesfor phogohatewere adllected on preweighed PWVSB filtasat aflow raeof 20lpmand
andyzed onaDIONEX 2010ion dhromatogrgoh equipped with an AGAAJASAA Anion sspardor
cdumnand amiadiber Lppresor.

Rvear sampesfar mdamineand doyandamidewere adlected on preweaghed PVSB filtersa aflow
raedf 20lpm. Thefiltasweareedradted with 4 ml of deonized weter and ardlyzed by high pressureliouid
dromaoggohy (HRLC). Two buk sampesdf fireretardant wood dust wereandlyzed for arsenic
contant. Threergdicatediquotsof eech samplewarewaghed and then digested with concentrated ritric
adpadiaicadds Theresdusswaedsovedinadiuesduion of thesameaddsand theresuiting
smplesduioswaeadyzad for asanic contant by indudively coupled plasmaistomicemisson
oectomery (ICP-AES).

Two bulk ssmplesd firereardant lumber wereandlyzed for phogohete content. Thesesamplescongged
of smdl wood chipsfram trested plywood and from attregted board. A portion of eech samplewas
weghed and exraced with ten millilitesof weter. Thesesamplesweredlowed tost a room

faor four hourswith oocasondl deking. They wered o sonicated for 15 minutes during thisextraction period
Thesampleswerethen diluted with dea onized weter and andlyzed by ion dhvomatogrgphy (1C).

Two buk ssmplesdf firerdardant lumber wereardyzed for laent formedeyde Onesamplecondgted of
wood avingsfram aboard; the ather weswood shavingsfrom plywood. Both sampeswererunin
duicate A maodfication of the Burington IndLetriesmethod for latent fommel dehydewes used for the
adyssd theesamples Appraximatdy anegram of eech samplewas sugpanded over S0 millilitersof
ditilled weter in aseded contaner, and thelatent fomel dehyde was cdllected over a20-hour paiod e
50°C. A 10 diquat of the ssmplewas reected with dhromatropic add and sulfuric add and theresuiing
absorbenceread on aBeckmen Modd 26 spedrophatomder sgt a 750 nm. Quantitativerestswere
deteminad by comparison of the absorbence exhibited by the sampleswith thet of danderd solutions

Medicd

. Creadaizgiond thedaméitis
Duingtheinitid stevist workeswith regh, identified during thewak-through or refered by theunion
o medicd department, wereexamined. Therashwes charadtarized by gapesranceand andtomica
ddribution

2. Chaadaization of theouoreek
Theouthresk wes dheradterized by parson, place andtime: Thiswasacoomplished by reviening the
nurssslog for visitsto themedicd fadlity for skinrdated complainisfrom Feruary 2 through

Septambar 9, 1986, Anupddedf the nurseslog wasprovided in late October and covered
Septamber 10 through October 19, 1986. At thistimewe do recaived thenurseslog detafor dl of
1985.



Thesereoordswareusd inthefdlowing menner:

a  Viststothemedicd fadlity for askin condtion, from Feoruary 2 through October 19, 1986,
wereidentified and partinent informetion ebetracted.

b  Angisoded akinoodtionwasddined asavist tothemedica fadlity for any
skinrdated complaint thet hed not been precaded in the pedt 30 daysby aneadier vist.

3. Deamretiond rik fadtors

A uvey of capantersa the condrudion Steto identify factars assodated with the ococurrence of ragh
was conducted on November 19, 1986. A sf-admindared quesionnarewasgiventoeech
capentar @awork onthet day. Information sought induded demogrgphics work higtory, history of
skinconditionsand dleges expoauretofirerdardant lumber, and use of pratedivedathing. The
quesionareswereddributed by theforemen of eech arew. All quesionareswearecompleled on
thesameday, a thebeginning of eech shift, placed into asedled envdlgpe, and reumed tothe
NIOH invedigatars Thequediomnaireswareimmediady revienved. A sampledt capartaswho
indicated thet they hed acurment rash, and an equa number who reported no rash, wereexamined by
aphysdan. Thephysdanisdaemingtion of whether arespondant hed aresh thet mey haveresuited
from eqposureto aninitant wes usad to deemine the acouracy of thequesionrairein deamining the
presanceof resh.

4. Toddty Eing

Hrerdadant 2 X 4 lumba and plywood and untregted 2X4 lumber were colledted from the ste
Wood diverswearesoeked in daonized water or attifidd siveet for 12 hoursinaraio of 2 grams of
woodto 20mL of sovert. Thetald vdume of esch extract was gopraximetdy 100mL.

Thesx extrads addonized water blank and an atifiad sivest lank werethen andlyzed for totd
phogohete. After meking dilutions eech samplewasinected into aDianex 20101 ion
drametograph equipped with an AGH/ASA anion ssparaior cdumn sygem, micamenbrane
upressr, and conduding detectar. Anionswereduted with 30 ml NeHCO, duat. [dentity of
phogphetewas acogpted asthe peek having the samereention time astheleb ganderd under the
samedyometoggoh conditions: Theduant was sdetted to ensre sgparation of phogohetefrom
ahe possbleinefainganans

Thepimay skinimtancy of 4 extrads (tregted wood extracted inwter or atifiad sivedt, untregted
wood extracted in deionized weter or atifidd siveet) and two blanks (deonized weter and atifiad
sivedt) wasevduated. A sl anount (05 mL) of thesx undiluted test meteridswes goplied tointact
singtesonsx New Zedand Whiterabhits (three mdesand threefamdes) and dloved toramanin
contact withtheskinfar 24 hours: The stesweresoored for edamaiand erythemaiand dhecked for
tissue damegea theend of the gpplication period (24-hour resding) and two dayslater (72-hour
rescing) acoording to themethod of Draize(3).

EVALUATION CRITERIA

Asaguidetotheevdugtion of the hezards posed by workplaoe exposures NIOSH fidd 4&ff enploy
environmatd evdugtion aitaiafor asssssmant of anumber of demicd and physcd egats Theeaitaiaae
intended to suggest levdsof exposLretowhich mogt workers may beexposed up to 10 hoursper day, 40 hours
pear wesk far awarking lifeimewithout expaiendng advasehedth dfeds  Itis however, important to notethet ot
dl workerswill be pratected from adverse hedlth effedtsif thar expoaresare mainiained bdow theselevds A sl
paromntage may expaiaceadvarse hedth effedsbecause of individud susogptibllity, apre-edding medica
condition, andlor ahyparsasitivity (dlegy).




VI.

Inaddition, some hezardous SUbstances may adt in combainetion with ather workplace expoaures thegenard
evironmat, or with medications ar parsond hehitsof theworker to produce hedlth dfedsevenif the
oocypetiond expoaresare contrdled & thelevd st by theevauation aitaion. Thesecombinad effedtsareoften
not congdared intheevdugion aitaia Also, some substances are aosorbed by diredt contact with the skinand
muoousmamranes and thus patentialy increesetheovardl equoare Frelly, evdugtion aitaiamay dengeover
theyearsasnew informétion onthetoxic effetsof an agant becomeavalade

Thepimary sourcesdf evironmand evdugtion aitaiafor threwarkplaceare 1) NIOSH GritaiaDocumantsand
recommencitions 2) the Amaican Conferancedf Govarnmeantd Indurid Hygieniss (ACGIH) Threshdd Limit
Vdues(TLV'9), and 3) the U.S Department of Labor (OSHA) oocupdtiond hedth dandards: Often, the NIOSH
recommendaionsand ACGIH TLV'sarelower then the coresponding OSHA dandards Bath NIOSH
recommandationrsand ACGIH TLV'suaLely arebesad on marerecant infarmetion then arethe OSHA dandards
The OFHA dandardsdso mey berequired to tekeinto aooount thefeeshlity of contrdling exqposuresinvatious
indudrieswherethe agantsare used; the NIOSH-recommended sandards; by contret, arebessd primaily on
conoarsrdaing tothe prevention of cooupetiond diseese Inevaduating theexposurelevdsand the
recommencetionsfar reduiding theselevdsfound inthisrepart, it should be noted thet induetry islegglly recpired to
mext thoselevdsgpadfied by an OHA dandard.

A imewdghted average (TWA) exposurerdasto theavarage arbome conoantration of asubdanceduinga
nommd 8- to 10-hour warkday. Some substanoes have recommended shart-term expoaurelimits or aalling values
which areiniended to supplemant the TWA wharethereare recognized taxic effedtsfrom high sharttam

expoares
RESULTSAND DISCUSSON
A. Enviramantd

Realtsof theareaar samples cdllected on November 18, 1986, inthe Capanter Shopfor toid

particulate, phogohete, meaming, dicyandiamide, and formaldehydeare presanted in Tedlel. Thesurvey
demondrated thet the 8-hour TWA exposuresfor tatd particulate concantrationsranged from 0.12t0 058
mgi?. TheACGIH TLV for toid paticdaeis 10 mg/in®. TheQSHA PEL is15mgfin®. Noarbome
phogohete, mdaming dicyandiamide, or forme dehydewes detedted, limitsof detedionwere’5, 5, 130, ad
2uysarple regpadtivey.

Thearsanic content of bath wood sampleswiaslessthen 0.01%6 by weight, whichisthelimit of quentitetion
forthissamplest.

Phogohete (as PO, ?) waspresant intwo wood samples at concantrations of 32% and 4.7% by weight.
Giventrenaturedf thesamples theseresults should be conddared samiquentitetive. TheadLd resLits
ahtained may bedfedted by such fetres as partide Sze digtribution and totd sufacearea Reaitsindicate
however, thet phogohete mey beleeched from the sufacewithwater.

A ddibration curvefor formddehyde wes edahlished over therange of 3 ppomto 450 pom, assuminga
l-ganbuk sarpe Linear regresson andyssaf theaurveyiddad alimit of guentitation (LOQ) of 28 pom
andalimit of detedtion (LOD) of 8 pom par sarple: The2x 4wood sample hed an averagefamadenyde
content blow 8 ppm. Theplywood ssmplehed anaveragedof 59 pom.



B.

Medcd
|. Charadgizdion of thedamnditis

All workersexamined on Sgptiembar 17, 1986 presanted with an eczametousrash over thewrig and
ams Somewarkeshed pruitic, mecula-pgpular lesons: Other partsdf thebody afected induded
thedhoudasand flank. Workersreparted thet therash begen whilea work and lasted from daysto
weks Mogwokessad thet they dd nat havearashinpreviousyears

Charadaizdion of theoutioresk.

Betwean February 2 and October 19, 1986, therewereatatd of 445 vigts from 407 worker's to
themedicd faality for askin pradem. A tatd of 120 vistsweremedefrom Februaty through
October in1985. Therdativerisk (RR) for askin condition in 1986, compared to 1985, was 263
(B oorfidanceinavas 222, 323). Hgure 1 howstherdaiveraed resh by month for 1986,
compared t0 1986, Uniil Apnil, therate of vistsfor skin pralemswassmilar in 1985 and 1986. By
May theraein 1986 wasgredter then thet in 1986. Therdativedifference continued toincreeseinto
thesummer monthsand resched amaximumin Septambe. During bath years therateinoressad into
thesumme. Inaddtiontharewasaninoresseintherae of warker visitsto themedicd faality for skin
rdaed problemsin 1986.

Therisk of askin condtion by tradewasexamined. 1n Sgptembear 1986, theworkforoe conssted of
goproximetdy 1926 pipditters 1506 dedtridans 651 laborers 373 capanters 475iron and
shedmad warkas and asmdl numbe of peintas trudk dhivess ballemmekers plumbars miliwrights
and conareefinghas Therdedf vistsfor askin condition par 100workersispresanted by tradein
FHaure2. 1n 1986, dmog 35% of the capentarsreported to the nursewith kinproldems In
contradt, goproximatdy 10% of theironworkers conageworkers and laborerswearesem. The
dhange betwean 1985 and 1986 was grestest for carpenters withdmogt 10timestherateof kin
conditionsin 1986 compared to 1985,

For theworkerswith askin condition, whosejob Stewasknown, 8% worked in onedf thetwo
powe plants Therisk of working in these builldings could nat beedtimeted sncedenomingtor daa
waenat avaldde Thepat of thebody afected wasknown for 351 of the casesinthe nurssslog
Themgarity (80%0) invalved the upper extremities 69 onthehendsand 213 ontheams

Detamirgtion o risk factor

OnNovamber 19, 1986, 30 of 338 (92%) capatascompleted the quesionnare. The
responsssontheaurvey indrument wereused to ddfineacase df radt. acapenter withared resh of
the upper extremities with ar without pusiules acoompenied by itdhing and/or buming, and with dete
of onsgt no ealier then January 1, 1986. Al ather capenterswere consdared to benon-ceses: The
Quedionnaire case ddfinition was compered to theredLits from aphysicd examingtion of capantars
withacurat skin condtion (Table2). Twenty-four capentarswith acurrart skin condition (31%6)
and 22 without acurrent skin condition (9%0) wareexamined. Twdvecapatasme the
quedioraire caee ddfiniion for arash. Thephysdan corsdarad 11 of 24 warkerswithacurant kin
condition ashaving aresh competiblewith acontact damretitis Using thephysidansexamingtion
reaitsasthe dandard, the case ddfinition hed asangtivity of 82% and agpadfiaty of 91%.

Onehundred and eghty-one carpentarsreported askin condition on the questionaire. Of thesgy 9
(55%0) met thecase ddfinition. Rashwasnat assodiaed with racear ahidary of atopy (dlergy
menifeded sshayfeve, aghmg, hivesar eczamg). When capantarswith and without reshwere
dratified by work withfirerdardant lumber. Scafdding arews (Who hed the highest expoaure) ware
a geta ik (RR=36, 990l =15, 86) then capatasworking exdusvey with conarde
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foms(Table3d). Foremenandtemporay fadlity warkaswearea modardensk (RR=2.2).
Forty-seven caperterswere exd uded because they warked in morethen one of thetthree categories
A Mantd-Haantzd X? test for doseregponsewas highly sigrificant (X°=9.78, p=0.001) 3

Work by capentaswith firereiardant lumbar and work ingdethe power plant could nat be
Sparated, it wasnat posshleto dratify onthesevaiddles Thereisaposshility thet the outiresk of
rasheswas caused by factors ather then fireretardant lumber thet wererdated towark ingdetthe
powe plants Sncecapatarswerea higher risk then atherswho dsoworked inddethe powver
plants (and afactor ather then thetrested lumber was responsble) capentarsinddethe pover plant
would bemarelikdy to beexposad to it then ther ather capantarsar ather tradesmen.

Thesuvey dd nat ededish thepratedive propatiesof long-deavedhitsand doves Thismey have
been because capentars could nat recdll the exat day whenthey devdloped arash and thedathing
they wereweating onthet day. Furthemmore, acompeny pdlicy, issued in early October 1986,
required dl capenterstowear such pratedivedathing. Thismay have ffedted theaoouracy of
Quedionnairereponsssregarding theuse of pratedivedathing4. Taxiaty Teding

Theredlitsdf theandysssof thegx extradtsand two blanksfar tatd phogohete conoantrationsare
gvenin Tabe4. Phogohete conoantraionsevauated by NIOSH ranged from 4l to 7.1 mglgwood
inthesamplesfrom trested plywood andwood. Theextradtsof the untrested wood and thetwo
blanks hed no detectable phogphetes Samplesof 2 X 4 tregted wood and tregted piywood
odllected by EBASCO and tested by acontract laboratory in September 1986 hed 5.8 and 38 1mg
phosphete per gram of woad (teble4). Thetatd phogohete concantrations of theextradts carried out
by the contract laboratory and the NIOSH laboratary gopear to bewithinthesamerange This
ugoeststhet therewas no SUbdantid difference betwean the phogohete conoantrations of thewoods
tesed.

Theresitsdf the24-hour goplication of thetest metaridsto 9x intact kin aress of rebhitsand the
goadfic dosavaionsdf theskin Steswith regard to initation and ather effedsaresummaizadin Tedle
5. TheRimaty initationindex for eech sanple besad on eythemaand edemaranked fromlowvest to
highegt, ware water blank (0.0), untregted wood extract in artifidd siveet (0.1), untrested woad in
daonized water (0.2), trested wood inatificd siveet (04), atifiad siveet blank (05), and thetregted
woadinddonized water (05). Tharewasno goperant differencebewean thesamplesiniimitart
potentid. Nonedf theextradionstested gopear to beaprimary initart tothe skin.

CONCLUSONS

Congrudion workers deve oped arash, probebly asaconsaouence of exposreto animitant at work.
Capataswaea gege risk then ather workas Thelarge number of casssand thedigribution of thereshonthe
hendsand ams suggeststhet damnditisin mot workerswias animitart reedtion.

Theddribution of the cassshy timeindicatesthet asubgtantid increesein cases ooourred in 1986 compered to 1985
and thet thisincreesewas epeddly goparant inthesummer morths: Theinddencedf resh dedined eggin asthe
westher coded. Thissuggeststhet theremay bean interadtion between heet andlor humidiity and contadt withan
intert ingded thepove plat.

Althoughtherisk of damretitiswes deaty grestes among capentarshendling firerdardant lumber, toxiaty tesing
with vaiouswood edtractsdid nat suppart the hypathesisthet the damretitiswas dueto
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adhamicd imtart efed of thetrested wood. Howeve, it isimpartant to notethet whereapositivetest resut would
uppart thehypothes's the negative resits do nat necessatly ruleout thefirerdiardant lumber ssthe causative agat.
Thenegtivefindngsmay heveredited from limitations of thetest andlor vaiigblesthet warenat conrdled such as
1) avaidioninthefirerdardant lumber (j.e theparticular lumber Suigedied to taxiaty teding did nat contanthe
uganceregponsiblefar thesymptoms), 2) aphysicd dneradaidiic of thelumber necessary for areedion to
Oevdap, or 3) conditionsingdethe power plart, Such ashigh heet and humidity, ading in combingionwith the
fireretardant lumbar.

Thareaenorgpatsintrelitaraureof damditisfaloving exposuretofirerdardant lumber. Anather

fireretardant metaid, trig2,3-dibronopropyl)phogohete (TRIS), usad asafirerdardant of dhildrensdathing, hes
been reported to cause demmatitis® Treeted lumber from anew supplier wasfirst shipped totheprgjiect on April 14,
1986. Thisnew famulaion or asngebetch of taxic timber mey havebem thecausedf thepradem

Uncured resins (Such asmdamineforme denyde) arearecognized causeof oooupetiond demnditis® Although
andyssd thebulk wood sardesfar fomddeydewes quelitativein reture i.e thetyped andyssused doesnat
ddinguish baweantheamount of "freg’ (avallable) famneldehyde and theamount diiven off by theheetinvolvedin
theandyticd process the presance of forme dehydein thewood produdtswas demondrated. Because
fomedehydeissowell recognized ascausing avaidly of autaneouspradlemsin humens? thesource of the
dametdogicd symptomsexpaienced by the capantersmay wl befame dehydein thetrested lumber. Seesord
vaiaionin onsgt and deyeeof symptomsmey bedredly attributebleto the degree of persairaion generated by the
employessand behaviarsattribuietletowamwesther (j.e usedf ot desvegamants).

RECOMMENDATIONS

1 Capeantarswarking on scatfdding aewsand, those sanving trested lumber, shoud wear govesand
longdeavedintswheneve predticdl.

2 Capantassawing wood should wear paticulae mesksto avad inhdaion exposuretowood dus.

3 Rasord hygenemesaures induding wedhing of hendsand annsat lunch and fdlovingwark, shouid be
mece mandaary.

4. Medica survellance should be continued to monitor condrudion workersfar damntitis and atemptsshould
bemedeto dfferentiate betvwean acontact imtant demditisand ather skin conditions
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XI.

DISTRIBUTION AND AVAILABILITY OF REPORT

Copiesdf thisrgpart are curently avalable upon reguest from NIOSH, Divison of Sandards Devdgpmant ad
Tedndaogy Trande, Rublications Dissaminetion Sedtion, 4676 CaumbiaParkway, Gindnneti, Ohio 45226, After
90 dys therepart will beavalalethrough theNetiondl Tednical Informietion Savice (NTIS), 5285 Fart Royd,
Sringfidd, Virgnia 22161 Informéation regarding itsavailhllity through NTIS can be datained from NIOSH
Rublications Officea the Gindnnati address: Copiesdf thisrgpart havebeensat to:

1.South TexssNudear Pgedt
2Hougon Lighting & Pover
3EBASCO

4Corfidentid Requeter
5NIOH, Regon IV
60HA, Regon IV

For the purpose of informing affected employess aopies of thisrepart Sl bepoded by theemdoyerina
prominant place accessbleto theemployessfor aperiod of 30 cdender days



TABLE1

RESULTSOF AREA AIRSAMPLESFOR TOTAL PARTICULATES

South TexssNudesr Prgjet
Wadswarth, Texas
HETA 86456
November 18, 1986

LOCATION

14" DeWdt TableSaw
20' Dewdt Arm Saw
Hnsh TabeSaw
MakeUp Table
Wood Lathe

14" DeWdt TableSaw
20' Dawdt Ar Saw
Hnsh TabeSaw
MakeUp Table
Wood Lathe

Environmentd Qritgiamg/ini3
Limit of Detsdion

*mghr? =milligrams of sLbstanceper albic meter of dr sampled

FEROD (LITERY  mgh

08501525 790 033
08551531 792 027
08581537 798 050
09001544 808 017
09051549 808 030
08501525 790 0.19
08551531 792 015
08581537 798 058
09001544 808 015
09051549 808 012
10
001mg



Tade2

CASE DEANITION FORRASH USNG PHYSICIAN'S
IDENTIHCATION ASTHE STANDARD.

South TexssNudesr Prgjet
Weadaworth, Texas
HETA 86456
Novemba 18, 1986
PhysdanisDeemingion
Rash Otha Skin Condition
o nomd kin
Quediomaire Tads
Reeh 9 3 12
Otha <kin
codtionspus 2 32 A
nomres
Tads 11 35 46

Sitivity = 9/11= 8%
Spedificity = 32/35=91%

A rashwas ddfined as asdf-reported red ragh on the upper exramitieswhich caused itching andfor buming and did
nat begin before Jnuary 1, 1986.



Tade3
RIK OF RASH AND WORK WITH ARE-RETARDANT LUMBER, 1986.

South TexssNudesr Prgjet
Weadaworth, Texas
HETA 86456
Novemba 18, 1986
Work with Hre Reardant Lumbar
0] T 2 Tads
Rash 3 11 72 86
NoRash 25 36 116 177
Tads 28 47 188 263
Xau=9.78 p=0.001
Woark with Hre Reardant Lumbar
0 1 2
RdaiveRisk 100 218 357
9% Confidance
Intavds -- (07,67 (15,86)

" Capantarswereexposad to fireretardant lumber ssfallows

0= Capatesasigned towarking on conaeteformswio did nat work with
firereardant lumber.

1= Capatasasgned ssfaramenartotemporay fadliies They wereexpossd to
firerdardant lumber cocasiorly.

2= Capateswokingonseafdding aewsinddethepover pants: They worked
exdusvdy withfire reardent lumber.



Frerdadat
2 X 4lumba/ waer

FHrerdadat
2 X 4lumbaf svest
FHrerdadat

plywood/ weter

Hrerdadant
piywood/ sivegt

Untrested 2 X 4
lumba/ wae

Untrested 2 X 4
lumba/ svest

Deonized weter
Avrtifigel sivest

Tdde4
EXTRACTSHROM WOOD
FORDERMAL TOXICITY TESTING
South TexssNudesr Prgjet

Weadaworth, Texas
HETA 86456
Novemba 18, 1986

—Phosphate Concentration® —
NIOSH Extradions ComalitingLeb

71 58

6.8
51 38

41

ND**

ND
ND
ND

*Conoantration of phogoheteis expressad as milligrams phosgphete per gram of wood.

**ND= none datected.



Tadeb5

PRIMARY SKIN IRRITANCY SCORESFOR THEEXTRACTSOF
TREATED AND UNTREATED WOODS

South TexssNudesr Prgjet
Weadaworth, Texas
HETA 86456

Novemba 18, 1986

Extrat Avaae Bythema Average Edama A
2Ahr h 2Ahr h

Treged2X 4
lumbe inweate 067 017 017 0.00 05
Treged2X 4
lumbe insvest 050 0.00 033 0.00 04
Unirested lumber
inwaer. 017 017 0.00 0.00 02
Unirested lumber
inSvest 017 0.00 0.00 0.00 01
Daonzed water
bank. 0.00 0.00 0.00 0.00 00
Avrtifiad svest
bank. 0.67 017 017 0.00 05

Soaring key for skinreedionsfor primary skinreedtionsin rebits

BErythemaand eschar fomdion Soore
Noresdtion

5
B
%

Svaeaythamatodight eshar fomeion

Edamafamédion
Noedama
Vaydigtedeama
Wl ddined edema
Modaate edama (raised goprox. 1mm)
Sevareadama(rased morethen Immad
extending beyord theareaof expoaLre)

" All=Rimay intationindex. Theavarapesweare added together and divided by twoto determinethe AL

& WNEF,O



RASH SER 100

2.8

a

{i.g -

3.6

{h.4

L4904
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